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mm& XII 425° I ^§0)1 o|°1 SSI, HI 605 a i 



Oil °ia 



(£1) 



20 
16 
0 



>! 



30 S 
1,114,000 
1. S^Ai- 



29,000 S 

16,000 £! 

0 ^ 

1,069,000 £! 

!AilAi(£B)_1S 



37-3 



1020020049319 «J*|-: 2002/11/5 

nfola-S i^^7> 7flAl^t^-. o.^^^ ^x&6\] <$x]Z}5l ZL ^<3*M 

<#4# Hl^r ^4^1 £M ^fS. iL^l> ^ 91^ iL^«# 5>^r 

^j-ofl ±^7}?) 4^ ^Ff^^r ^ofl 

Bfl^l«4. 4^ 4^ *}Jf*I^ tflfHI Ol^£]<>1 tifl^SH, t\ 

^#^"4 tf3L*H| ^^7l^ol ^ A] £ ^^nV^. O]^-^, ^ 1 2JE#*ll 

£ ^r/^.Stil ^(on/off ratio) ^ ^-^£(isolation)7> ^Jl, H ^ 

£ 1 

3.^^*1, MEMS, RF 
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1020020049319 #^ 2002/11/5 

u>o]a.S. ^-tH^I {Micro Electro Mechanical Structure RF swicth} 

£ 2^ £ 1^ o>ol3. S i^^l7> 3.5. #Efl«J nfl^ ^ ^ c^JE, 

51 3^ 51 1^ uH=lS. ^*l7> £ >a-Bfl^ nfl^ *fl 1^ ^E, 

£ 4r £ 1^1 nfolaiS ^$]x}7} $.3. #Efl«J afl<^ 2^f ^51, 

51 5fe 51 1^ P>ola.S i^^7> £ #EflQ} ^ *H 2^ #^51, 

51 6-€r 51 1^1 nfol^S A>Al£, 

£ 7a vfl^l 5. 7e^ ^ofl "4^ *Ha.S ^51, 

51 9^ *)-g- p>o1^5. 3^^-HlS] Al-Alsoj^. 

1 : 2 : -n-^i^^ 

3 : 51*1 *fl*]- 3' : -fr^lH-g- 

4 : a>}^&^ 5 : ^ti^z} 

6 : #^3^-g- 7 : £^^l-g- °j7i 

8 : ^JL^r 9a : *)1 151*131 
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9b : *fl 2£^^1 10 : A o VJ r^ 
11 : ^<*}<* 12 : <y-#^ 

13 : ^^^^V 

^ t 2 -^^^ -H^s}-g- MEMSCMicro Electro-Mechanic System) ^ 3} 

<20> H^o.^., ^H^o^ $.7}2\3-°) 4^, ^ $.7)^<& ^JUr 

o^>7l ^l-g-s)^ -Hh^ ^iJi-g- i^^l^ F/S(Frequency Seperator), FET(Field 

Effect Transister), ^ PIN 5d4. 

<21> ^7}& F/Stt ^^Hr ^^£.71- ^JL, ^7l^r *L£*I1 ^3*l£r ^ 

^-4 isolation, ^-g: ^d^i£ ^ <a-^°l SZ*=K iL#*r7l ^sfl 

A] i^Sj- ^IJL-g- nVola.^. ^*l7} A>-g-£]ZL £14. 

< 22 > j7^T4A]j:-g- v}o)=lsL fHrir ^^^H ofe}, 7H^^^" 

(Resistively Coupling, °1*> rc^ ^ ^B^H^l^r -g-^^CCapacitively Coupling, 
°1*> CC2} ^€4. 
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1020020049319 #3 2002/11/5 

<23> n>o-|a.s. tl^l^ zl ^3i^ ^r^°\] 4^, ^31*1 ^ (Cant i lever) 

^ (Bridge)^ A3, -grff-^. ZLB^l, ^*lxr -QS-S] 

« 0 >^H1 nJ-B} ^S^(Shunt) ^ ^l^(series).9.5. £^tf. 

< 24 > n>o]=ij2. ^^e^ ^^71^, ^7}7l^ * <a-€^>^ ^-g-^ ofl 

7fl^l*>t!:4. *r<^3 i^^lfe 7*°<HH "4^, ^^17-^^ (electrostatic 
actuation) ^ ^^i^-g-^ (piezoelectric actuat ion) AS. ^-^-^4. 

<25> ^-71*1: ^Sfl^ P>o]a. S ^H*1tt ^^^}7l- >|HM ?1 ^ 

t^tt ^3*L i^^l7> £.5. ^"Efl^ nfl ^a]Jl#*)-<4 #^^1^1^ 

^<£-E(isolation)7 r ^JL ^(on/off ratioH l^^rfe ^l^H 

<26> 81^, ^1-71 11 #2fl^ n>ola.S ^^^H" t^S^T^} ^ 

^ 7l ao. ^a]^ ^-e]^ f^o) ^Efl^i, ^^17> 

AS. ^-Efl^ nfl <^AlJr#7}2}- ^^\S.^7,\7\ Q£f>] &#S\o] £M <^A1J:<>1 ^ 

^^^1^7} ofolas ^^H7f feJZ 01 

fe-gr ^ 3. 7-2,7} ^#is}JL, ^*cM "fl-f ^S-f^, 7^1:^ «V 
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1020020049319 QA- 2002/11/5 

<27> #7l*V «fl^*>7l ^5H £ £ASL ^ ^<?li7> £uL, ^2: 

7>- ^ ^ -g-^tb 2111 ^H^s. ^^11- *U^Rr ^ ^-3^- 

<28> # 7 1 ^*} 7 ] J3- ig^ofl ufoja-S^^^ *fl 1-^Al^l^ 7]^-; #71 

7l#^ #^ofl ^^]*>J1 dL^^ tl^l^-7> «8^£M £M #*K3. -S--^^" 

^ Jl^^ -ff-^l ^; #7l #*i ±^ <g<*ofl tifl^sH oi^ 

H^^l^-; #7l JE^m #£ofl *8^sH 5U*r -fr#*)l€l-; #?1 -a-^^llf-^ # a <Hl 
±^7}?] °]z\s\o] afl^s]^ Till l ^ *fl 2£*l*fl; #71 iL^-^ #^<Hl ^lsH 

*Hr^ ^Hf^ ^ #71 ^Hf^ # ti oHl ^7i3 o^Slol tffl^sH, #7l 

#^H1 ^^7l^ol ti s VA S Al A o V 7 l JE^n}- ^ 0.^^=0. 
^, #7l Tfl 1 ^ 7^1 251*131 ^ ^^o_^ #71 *ll 1^ ^11 25L$.*\} #^^Voll 

jufKU:^ jl#o] ^-g-si^ ^71^1*1 #^-*d^;-fr i^^cf. 

<29> tif^^Tll, #7l Jl-^^ ^ofl ^^1*1 #71 7l^ <|}<3<*1, ^ #7l Jl-§^ <3 

°<H^ #31 ZL sf-^-oll # 7 1 7 )$.*\ ^^l ^BJJ^j- ^z^o} #71 

<30> #7l spf^^ #71 JE^l^-H}- #7l <#^t$] #71 tl^l^ ^<>H1 

n *1^4. 
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1020020049319 2002/11/5 

<32> ^-71 -§^# ^*>7l -& t^*fl pHMifl^l^ 2^^-Hl^ 7l#; 

#7] 71^-S] <j^>Jl ZL i^^^S] <a^^ofl tl^l^7> ^ 5a<H #*>3. 

tflH ±.3^3 oi^s]o] m^sq^ *fl i ^ *q 2£^^1; -8-71 ^ofl Hl ]^isi 

<H flfe g ^"71 *}Jf#^ A o VH o Vo fl ±^7]?] o]^6\ Hfl*]^, 4 V 7l 

7l *fl 1 ^ 2£^^14 -g-^^^-S ^"71 2fl 1^ *fl 2£^i^ ^-S^l Aljro] 

<33> V}Z£2\*}7W, ^-7) ^ofl ^a]*! #7) 7l ^ ^ # 7 j iL^<3^ 

<34> nejjl, #7] JE^jsVsj. AJ. 7 ] el^a. Afo]^] aflA^Cf. 

<35> U^Bj-Tfl, ^"71 5L*1*fl £ #^3^"§- 7)*)*}^ « £ ^7] 5L*13H 4] 

<36> Aj-7] S-^^. ^^7] M. HV^ofl pj-o] £15.^ °} ^ 3^]^ 7]^; 

#7] 71^-5] A^o]] ^^]*>J1 ZL i^^Sj °i^o\) *1a)«-7> ^ ^ 5) ^ Aj-^ 
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#HM1 i^TlB] afl^^fe *fl 1 *fl 25^1 ; ^-71 i^g-^ ^<H1 

^ ^7>€ ^7l £#31^ ^"71 *fl 1 ^ 251*1 

<37> H]-^ erf 711, #71 *BHj ^7] 7 ] ^ <^^« > #7] j^cgo* 

^7] ji^^o) -SL^l- T &tt ^^°]^. 

<38> H&lJl, ^"71 #7l £^^1^2f Aj- 7 j £|x|J=L A)-o]ofl Hfl^^Cf. 

<39> H>^^s>7)], #7] JE^]* AA *l*l*Hr ^7} 5.*1*H <y7H>7] 

<40> ^-71 iH^M ^tL ^ofl rr}..g. P>o]HS^^^ *fl 4^*1^ 71^;; 

#71 7l^ ^"^ofl ^^JI ZL ^<g<*<2} <£«^t=H tl^l^-7> *§^SM $U<>i aT-^ 

5Ufe £€^1^-; #7l 51^1^ Aj-wj-ofl i^s] 0)2*5}^ yfl^js^ *U i ^ 2IE*i 

i^T^ o^^M tifl^SH, ^7] *>^-^^-4 #iL#°ll ^^7l^o] rt-s$X\ Aj-7] c^^fl 
°}^}^, #7] A] 1 5? 251^1^ ^3^3- #7] A] 1^ *fl 
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<43> Hj-^^Tfl, #71 JE^IW ^7] #-*f#^M: ^ *)*1*Rt ^ ^ ^7] 5L*l*lHl 

<44> #7] ^*>7l ^th ^*\) n>o]HS.^^2] *fl 5^*Hfe 7 1^; 

^-71 ^*l*}:n. n i^^si o^^^-ofl tl*l^f7} *§#sH 

°] $1^ #71 £3*11^ ^o\] ±^7]^] o]^s\o] ufl^si^ 4 1 ^ ^ 2£ 

#71 Jl^S-^ #^1 Bfl*i£H Xi^ *>^^; ^ #71 f>}^^ #«<H ^71 

o^o] Bfl*l£M, #7] ^^^"4 ^-J1?_H] ^^ 7 |^o] ^aJa] ^71 51 ^l^ 
-tf-fS. °l-§-«H, ^J-7] 1 ^ *fl 2£^^l2)- T^ajiLS #7) 2fl 1^ 25L 

<45> H ].^^ 7l l ( Aj-71 $1*1 1!: #71 7]^ ^ #7l Jl^ 

^^^1 tl^l^# *\)$)*}: °ms] ^-^M^ ZL <5HM1 #71 7l^Sl «^^^ol ^ 

<46> HelJl, #71 ^}«-^^ £ ^^nV2|. Aj.7] a>o] ofl tifl^tl-. 
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1020020049319 #^ QA- 2002/11/5 

<47> tiV^^Tfl, #7] 5LAA * -sH-sl^-fr AA AA^ ^ -*7l h*1*W 41 

<48> a o v 7 i SL^ ^r^}7) ^th £ ^ofl 4^ p>o] 33.^*1 5] *H 6^Htt 7)&; 

<H 5^ -8-71 s^l^l >£ w cHl 4i^7]e| oi^si^ afl^s)^ *fl l * 25. 

3. °1*«H, ^7i *il i gj *fl 2£^^l^- 7.-1^-^0.5. %7\ a] i^ A 

%s.a^ ^a°] *)-g-s)£^ *>7i^t!: tfsi^;-* 3=^4. 

<49> HHM«MI, #7] 3*1^ ^7l 7l #3} «H <3 ^ , ^ #7l Jl-^ <*j 

<50> nejJl , -8-71 ^7} £^^11^ ^71 A>o] ofl tiH^cf. 

<51> a>^^>7fl, >8-7l H^^l» T^l^Rr oJ^ f ^-71 ^^)6\) Aljr§ ol7>«1-7l 

3R> ^IJl^}, ^ -8-71 ^^Hl *}<?M; Sl7>*M Sf\& 'SAAA^A^ D| 5L^tb4. 
<52> o^}, ^ ^o] ti>^«]- ^AH-i- 5L^# ^1*1 -M^W. 

<53> S. #^^1 4€- 4°1^S. r^^S] *fl l^A^o} 3|^ £ ol Jl > £ 6^ £ 1 

o} p>ol3.5. ^^1^1 Si A>Al£.olcf. 



37-12 



1020020049319 %% 2002/11/5 

<54> zl^ji, £ 2 ^ 5. 4^ £ 1^1 p>o]aLS i^^l7> SL5. ^"Bfl^ ufl ^ ^il^ 

<56> 7)^-(l)^ #*H^ ^^ll^(2)ol ^4. -B-^^]^(2) ^J^M <^ <3 

^ <£^O.S. ^(llH 913- , OH- <#^o} AlZ]-o|^ (11) o. £ 2o11 £A]€ 

ZL *\7JQ ^^(11) ^ H <#^<=\ ^ZkQ 9j*fl ^"^S. -g-o]sr>7ll .2. 

<58> t^^nV^)^ ^-Wj-O.^ ^7le) o]^^ o^jojj 151*1 31 (9a) ^ ^ 25^1 

(9b)7> ^ S ^% Aj-Hfl^ tifl^sH 5^4, £^i^^-(3)ol ^SLS. ol^-A] 
#(3)«11 ^*fl #3L ^£4. 

H^i^m(3) ^Htt ^ ^-^UH tifl^l^cf. 
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33 ^^7l^o] «^e>j7, ^^^(4)<>1 ^^(lO^^S <X^*M1 £4. 
<6i> £ 2*\] S.*)& £o] t 4 is.^7fl(9a) ^ X] 2JE*lX](9b)Tr XI 15.3iXl-g- 

°3?l(7a) ^ X) 25^1-g- °i?K7bH =1B\JL, ol§ X| l£^^-g- 

(7a) 3? Xl 23E#Xl-g- «3?K7b)fe XI l£^lX]-g- Ji3&<3M(8a) * Xl 2JE*l*f|-g- J±2:«$M 
(8bH 2)n €4. 

<62> ZLE|jI f £ 4°il 5LAl<a £0], #Jf*iq-(10)£ A o VJ f^-§- °3?K6WI ^*fl *1 

<63> ^-7] ^ ^§ p>o]a S 5. 3 ^ £ 5°fl 4^- -fi-^ 

<3<*S] ^ofl Jl^gS)^ SZfe *Hf*l^(4)°l ^Hf^(lO)^ ^^7l^o1| o]«fl ^J-O. 
S °}^*}^ -fi-#Xl^-§-(3H X| lSL#Xl(9a) 5? Xl 251*1X1 (9b) £f 3 

^r£4. °H H^^]^-(3)4 Xl 1 5J XI 251*±Xl(9a, 9b)7_V^ ^ # -§-*£( Capaci taneeH 
^7V*>X1 S|JL, XI 1 ^ XI 25.*l*l|(9a, 9b) *H ^7l^ a]Jl7> iLii-Xl s}cf. 

<64> wv^ofl 4^. ^3*1^ XI 24H<fe ^^.^.o} ^l^efltH^ 3 

5U<3 ^^(4), #^-^(10), #-¥-3^-8- °J71(6), ^ Aj-«.^^-^>(5) 7 > S^Xl^l 
(3)* f-a°-3. n ^^ofl^ ^o.s. tiH ^1 ^ ^ ^Slal, ^^l D 4(3)t 
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<6?> ^- t^ofl ofs. p>oia. s XI 3-gAHfe ^^.^ 3-13 31^ 

3^ ^^iM, £ 9» #2:*H ^tW. 

#7l# X] 2^ AH Si ^-S^Ai ^/«^-^(10, 4), Aj-«-^-g.o S ^ (6)) £ #Jf^ 

^7>(5)7V ^TlslJl spf^UH yfl^ls]^ ^^(piezo electric film)(12H 

wfl^lsqjL, ^Bj-(12)oflfe ^^-(12)^1 917} *}7) Q&^tt&x} 

(13a, 13b) 7> wfl^l^cf. 
<69> o}2\- zv^ v\o]3_S. i^l^r i 9°\] £Al^ ti}S>f £o] f 

tl^l^ £^^1^(3) A>oH JL^sM $1tt 0 M v ^^(12)ol] ^^^^-^>(13a, 13b)* 

(9a) ^ X] 2J£^^l(9b)^- ^^^4. °H £^^^-(3)4 Xl 1 ^ Xl 2£^Xl(9a, 9b) 
^ ^^(Capacitance H ^7}-&}?\] z\JL, Xl 1 ^ Xl 2JE*lXl(9a > 9b)*H #7jaj 

<70> HV^ofl rrf-S. P>ol3S. ^*1<3] XI 4*JaHc- ^^-^ ^^^^ ^ 

^ iflAlS^, #71*!; Xl l^Al^o] £^^l^-(3) Aj-^sl -fr^5«^l-(3)ol 
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1020020049319 #^ °^\: 2002/11/5 

<7i> o]z]^ ^ v\o]3.s, iflalfe, iL^<3^ JL^sH *H?-*I 

^■(4W ^--¥-^^-(10)^ ^^7i^oii ^ f-y^ S#4l 

^(3)ol 41 L£*l*l|(9a) ^ 41 2£^4l(9b)^ ^€4. 6 11 51 #41 ^(3) 3}- 41 1 ^ 
41 2£^41(9a, 9b)^ *HHRegi stance) ©1 #i*>4l S)Jl f 41 1 ^ 41 25^41 

(9a, 9b)*HI ^7l^ Ais7> JiHTfl ^4. 

€#(3)°1 4171*1 ^So]4. 
<73> o|<4 ^Sf ^H^-S ^^1^ -g^£ #7l$ ^^l 41 2-MaI^o) 

<74> £ ^V^ofl trj-s. Pfol^ 41 6^H^ 7H%^§ ^IK^^l ^iNl*!^ 

1#(3)<4 4l7l£ ^Sojcf. 
<75> o]^ ^ 5}-^ x:>olaLS ^ *1 £l #71*1 4l 3^H1^ 

<76> £ 7a ^*1 £ 7el- %^sV<4 <4€- *H^S. i^ls] 41 l^H^l ^ 

<77> IE. 7a^l -E*l€ tij-Sf ^o], 7l^-(l)o] Aj-^ofl o.^^inv (2 )o. tg^n}. je 7a o\)^ 

^^1 4# "M^s. 3*>€3 ^^s] o]^^. §71 ^ ^m^UDol 
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5L*}S\°] ^<^(ll)£r -g- 4*1^ *8^3^ #n 

<78> £ 7b^ll SL^m -8-^^11^(2)^ #^^1 J&3l*lW3)# 

-f^rtb Au, Ag, Cu, Pt, ^ Rd ^ <^i=. *VM- ( £^ S^-*V t^AS. tB}. 

<79> n€{JL, 5.^)^(3) °<Hf3 -fr^lW) ^o\] ^^^-(4), ^^i^-^K5) ^ 

^]S^>(8a ( 8b)» ^^tt «fl*]«H 
<80> ZL^Jl, £ 7c°11 w>^- *ll 1 ^ 4 2^n}& °S^(7a, 7b), ^ 

<8i> £ 7d o]] i^l^ ^oj, ^-w.^^-( 10)) li^^flOa) ^ ^ 2£^^l(9b) 

<82> p^nl- ^HH, £ 7e^l 5L*m £<>1, ^-^^^-(2) ^43^1 

^(ll)£r ^^(2)?^^ 5}Jf-i- ^ f-^H^- 

H °1# °5^(6)^ ^^1^ ^*ol4. ^1^, ^#^(10)^ tgEfl^ 

<84> £ ^6\] rcf= ^H^S ^^^1^ £r/£.IEtfj-§;(on/off ratio) ^ ^e]H 
(isolation)7> ^zl, n. ^2,7} ^^sH D B-f 
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1] 

#7} 7)&2) ^ofl ^^1*1-51 n i^^S} <#^<=H ^J^M £M # 

-B-^^l^l-S] ##0)1 4:^7]^ o]z3s]oi afl^s)^ 1 g ^ 251*1*11; 
a o >71 ^-o] *}J=L^ Aj- M ^7^ o]^s\o] Hfl^l^^, ^-71 ^€^4 

[^T 1 * 2] 

2fl 1%H1 &<>H, 

A o V 7l Jl-g-^ *}-*Ml 4\*\qr ^-7} 71*31 ^ ^-71 ja.*^^ °<Hf^ ^ 

31^4 n ^6J| o)^)t.V #7l 7)*S1 ^ ^ ^ o] AjSj*} ^^£)<H #7] iL^^^o] 
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3] 

-8-71 3E#*ll * ^4 *l*l*Hr « $ £#*H Al^l- «?!7>§>7l 

5] 

*H 1% V SE^ 4*<H &<>H, 

-8-71 S.£^, ^H^^, ^ ^ ^1S^7>S1 7fl|^- Au, Ag, 

Cu, Pt, ^ Rd ^ °]± *>4°1^M- o]l-g- 3:^*1 ^SLS. Z}^ *}o}3.3. 

I^t 1 * 6] 

$7} 7)&°] #£°fl <^S>JI ZL 4^*3^ <U^eH tl^l^M" <§^S)<H SO. <=H A o V 

^71 #£°fl SU^r 

#7l -fr^^-g-S] aVh o Vo,] ^7^ ol^S]^ tifl3|£|fe. *fl 1 ^ 2£^^fl; 
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^7) *Hf*i^ tflHI i^^el o]^^^ Hfl^sH, ^3^-4 tfjr^ofl ^ 

13 T 1 ^ 7] 
I^t 1 * 8] 

Aj-71 AV 7l £^^1^4 Aj-71 *l7l^- A>oloH tifl^^# ^-^JOS. <5>^ 

l^^ty 91 

Aj-71 S^^fl ^ ^M^^t: *l*l*Hr <%9\ ^ ^"71 SL^M 9l7}*}7] 
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10] 

A] 6^ ^ 9%H] 

#7] 5L#nn, Si&n, ^f^, £ ^IS^l-^ Au, Ag, 

Cu, Pt, ^ Rd ^ ^ufol7]u} o]^ ^<?]^# ^AS 4°)3£ 

111 

7m; 

7)&B) ZL r£^<3<*^ ^^H] tl^l^-7> Si 0 ! A o V 

^"71 -fr^^ll*^ ^oHl rMMs| o^s]^ tifl^S]^ i ^ 2£^^1; 

^7} A] 1 ^ 4 2^^}^ 7]^o_£_ ^*}^ #71 afl 1^ *H 2£^^11 # 
Jl^Hl ^^.sl£^- ^71^*1 ^ ^^$<L3- v}o)5LS. 

12] 

*fl 11%H1 5a<>H, 

#7] _£L^<3<*] Spfofl #7] 7]^ <y<£«*, ^ #71 SL^<^<* ^#S>\ tl^l 
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13] 

[3^1* 14] 

1 3^ 15] 

*ll 11^1 Sfe 141M1 

#71 H^^-, SL^l, ^71, AlS^>, * <g-^BV^i^7l-Sl 7fl^A AUf Ag> CUf 
Pt, ^ Rd # ^M-^lTiq- ols-g- 2:^*1 ^ol^# ^^^S ^ 

*1. 

16] 

#7l 7l*Sl ^-Tgofl ^*1<5}JI ZL ^<$<*9) <#^i£o\) tl^l^-7}- 5l<H # 
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#71 ^2} #^ ±$ <3<»H qs$$6\ oi^ JE*}^; 

#71 ^&z\M9) #»H 4i^7lel oi^sioi Hfl^Sl^ ^1 1 ^ ^i 2S.&$); 

#7l 1L^<3<* #^1 tifl^lsl^ ^21 ^ 

#71 *Hf3^ #"<H1 i^TlBl Ol^SH «fl*l£M, #71 ^^^"4 #S. 

*H ^^7l^ol #71 SL^m^g- aVh.3_ ol^>ol ( a o > 7 ) ^ ! nl *]] 25^*11 £}- 

#7l »1 1^ 2£^^fl #S?_H1 5^-S)£f cr}7l ^*}- ^ 

17] 

#71 J3.^<*j <5}^1 ^^1*1 #7] 71^-^1 ^ #71 H^<3 «*^2l -H-^l 
ZL wp^-bfl i^l^T #71 71^-fil ^^l ^hM^ a o V 7 ) jO ^o^o] 

181 

all 16%H1 5a<>H, 

#71 ^^^-^ #71 51*1^ ^H" #71 5L^1^ <%4?$] #7l ?l^Jf A>oHl Z}-^ 

l^^ty 19] 

#71 £^14 #71 #^f*l^-a- AA AA^ <%*\ ^ #71 t^i^Hl <?17> 

*>7l ^ ^151^1- Dl If5}fe ^-g; S.^ AS. n>ol =LS. 
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l^^ty 20] 

*fl 16%> JE3r 19%H1 , 

^-71 51^X1^, 51*1X1, *Hf^, ^f^, £ ^IJ^H Au, Ag, 

Cu, Pt, ^ Rd =f §]-q-ol7lM- ojs.^. s ^ ^-o}^ ^-2.3. sf^r 

[^T 1 * 21] 

71*; 

^>7l 7l^ ^ofl 12 ^3*8 33 <^i=H tl^l^7> # 

#7l .fi.*<833 ^ ^ *fl*l£H £^1^; 

^7] 51^1X1 ^ i^Tlsl °1^£H afl^sl^ xl i gj XI 251*1*11; 

^-7] f;}*^ avwj.^ si o]^s)oi afl^sH, #71 tf-£*HI ^ 

^7l^o] ^Al AV 7l £^1*0 ^V«. S ol^-s>^ ; J$ 7 ) Xl 1 ^ Xl 251^X14 *\ ^ 

£^13 ^J-71 xi i^ xi 25L^xi -i-^oi ^-g^si^- si-71^*)- 

22] 

XI 21%H1 Sl°]*\, 

#7j Jl^<g<* S>^1 ^^)*V ^71 71^ ^ ^71 ^^o^ 

^13^ -H-^Xl^ ZL ^ofl ^^l^ # 7 j 7]^ <£o$o3 0 } ^1 
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23] 

^1 21%H1 &<>H, 
24] 

*f| 21%H] 5a°H, 

W ^IJl^l-l- S.^}^ ^-|- ^ *M=LS. 
25] 

^ 21%- Si^r 24^N ojo^A^ 
Pt, U Rd ^ ^0)7]^ o}^ 2:U-*V ^o]^ f^jo S ^ T.j-ola.S. 

26] 

7l^r; 
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#7l S.&^e\ #«<H ^Tl^l oi^sl^ tifl^s]^ *fl i ^ 25^1; 
#7l Jl^-^^ #^1 «fl*l=M, ^ H7}m ^ #71 SL^l^ 

°1^^>°^ , #7l *fl 1 ^ 2^^)9\- x\^x\SL3. ^^1^ #7l ^1 1^ *)1 2-Sl^l # 

^Hl *l-g-5l£^- ^71^*1 <y-^;-lr S^fe- 55 # s.^ ^ 

27] 

^1 26^H1 SX^*], 

#71 iL^<* *HM1 ^^1*1 #71 71^ ^c*^ ^ #71 Jl^<* *1*1 

-¥-«- ^151*1 <^£1 -8-31 ^fl^ n *B^1 #7l 7l^sl o a^^oi AlEH^ AS. # 

#71 H-g^^ #*>S. *r ^3: 0 J^* ^3} 5^ *Hai3 i 

28] 

*11 26%H1 9X°1*\, 

#71 <£#n-£ #71 SL^l^ #71 tl^l^- a}oH B^l^-i- ^JIS ^>oi 
3.3. *1 . 
29] 

#71 51*131-1- *l*l*Hr °S7l, #71 5i^Hl ^IJl-I- <y 7^1-71 ^ 
^s^7>, ^ #71 ^^Ml ^7>*>7l Q&n^&x}* 3 £^-*Rr 3* 
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[$^* 30] 

^7] ^11^}, ^ ^^^^V^ Au, Ag, Cu, Pt, 
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[H 7e] 

10 




37-35 




37-36 




37-37 



